MYHHUIIUITAJIBHOE KASEHHOE OBIIEOBPA3OBATEJIBHOE YUPEXKJIEHUE
OCHOBHAS OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne9

COI'ZTACOBAHO YTBEP/XKJAIO

PykoBogurens nieHTpa CKTOp LIKOJIBI

«Touxka pocra» Moy Q / VLH. Pesmia
Cué// CasenbeBa O.B. B335 =2 9
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TOUYKA \"pocm

JOHOJIHUTEJIBHASA OBIIEOBPA3OBATEJIBHASA
OBIIEPA3BUBAIOIIASA IPOI'PAMMA
ECTECTBEHHO-HAYYHOMU HAITPABJIEHHOCTH

«XMMHUA AJ4 JI0003HATEJIbHBIX)

ABTOP-COCTABHUTEJIb:
Knésa O.H. —

neaaror AOMOJIHUTEIBHOTO
oOpa3oBaHus LIEHTpa
«Touka pocTa»

MKOY OOII Ne9

Bo3pacr: 13-15 ner (8-9 kmacchr)
Cpoxk peanm3zanumn: 1 roa
Koan4yecTBo yacoB: 148

c. TpyHOBCKOE
2024 rox



Kommniekc 0CHOBHBIX XapaKTePUCTUK MPOrPaMMBbI

[HosicHuTeIbLHASA 3aNTUCKA
Pa3paboTka q0mmoTHUTEEHOM 001Ie00pa3oBaTeIbHON 00IIepa3BUBAIOIICH TPOTPAMMBI
OCYHECTBIIATIACh B COOTBETCTBUHU C HOPMATHUBHO-IIPABOBBIMU JOKYMCHTAMM!
KonBeHiust o npaBax pebenka (pesomonus 44/25 TenepansHoii Accambien OOH ot

20.11.1989r.);
®Denepanbublii 3ak0H 0T 29.12.2012r. Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoi
Denepannm»;

Konuenmus pa3BUTHs JONOTHUTEIBHOTO 00pa30BaHus AeTel (YTBep)KICHHAs PaCIOPsHKEHUEM
[TpaBurenscTtBaP® oT 04.09.2014r1. Ne1726-p);

®derepalIbHBIN MPOEKT «Y CIeX KakIoro pederka» (yTB. npesuguymom Coseta npu [Ipesunente PO
MOCTPATErMYECKOMY Pa3BUTHIO U HAIIMOHAIBHBIM MPOEKTaM, IpoTOokoJI OT 24.12.2018r. Nel6);
Vka3swl [Ipe3unenra Poccuiickoit @eneparuu ot 21 uronst 2020 roma Ne 474 «O mpHOPUTETHBIX
nensix pazsutusiPoccuiickoit ®eaepannu Ha nepuoa 10 2030 romga» u ot 30 gexadbps 2021 1. Ne
745 «O mpoBenennu B Poccutickoit @enepanuu ['o1a KyJIbTypHOTO Hacleausi HApOJIOB
Poccuny;

I'ocynapctBennas nmporpamma Poccutickoit denepanuu «Pa3Butre 00pa3oBaHus», yTBEpKICHHAS
nocranoBiieHueM [IpaBurenscTBa Poccuiickoit @eneparuu ot 26 nexadpst 2017 r. Ne 1642;
[TacnopT HanmoHanmpHOTO MpoekTa «OOpa3oBaHuE;

[Toctanornenne 'maBHOTO rocynapcTBeHHOTO caHuTapHoro Bpada PO ot 28.09.2020r. Ne 28
«0O6 yrBepxknennnCanlluH 2.4.3648-20 «CaHuTapHO-31MIEMHOIOTHYECKHE TpeOOBaHUS K
OpraHM3alMsIM BOCIUTAHHUS U OOYYEHHs, OTABIXA U O3JOPOBIICHUS JIETEH U MOJIOACKIN;
[Tpuka3z MunuctepcTBa npocpemeHus: Poccuiickoit ®enepanuu ot 27.07.2022 r. Ne 629 «O06
yrBepxkacHuullopsaka opraHu3anuy U OCyIeCTBICHUS 00pa30BaTEIbHON NESITEILHOCTH 1O
JIOTIOJTHUTEIbHBIM 00111€00pa30BaTeIbHBIM TPOTPaMMaM»;

[Tpuka3 MunuctepcTBa npocsenienus: Poccuiickoit @eneparuu ot 3 centsaops 2019 roga Ne
467 «OO06 yrBepxkaennn LleneBoit Momenn pa3BUTUSI PETMOHAIBHBIX CHUCTEM JOTOJHUTEIBHOTO
o0Opa3oBaHUs JeTEH;

[MTucemo Munob6puayku P® ot 18.11.2015r. Ne(09-3242 «O HampaBiaeHUH peKOMEHIAIUN»
(BMecTe ¢ MeToanueckuMu peKOMEHAAINUAMU 0 MPOEKTUPOBAHUIO JTOMOIHUTENbHBIX
00111epa3BUBAIOIIUX TPOTPAMM );

Yera MKOY OOIII Ne9

JlanHast mporpaMMa JOMOJIHUTENIBHOTO 00Pa30BaHUsl OTHOCUTCS K POrpaMMaM
€CTEeCTBEHHO-HAYYHONHAPaBIE€HHOCTH.

VYpoBeHb OCBOEHUS coepx aHusi 00pa30BaHUs - Oa30BBIM.

3a OCHOBY JOTOJHUTEILHOI 0011€00pa3oBaTeIbHON 00IIepa3BUBAIONIEH TPOTrPaMMBbI
€CTECTBEHHOHAYYHOUW HAINPABJICHHOCTU « XUMUS IS TI0003HATEIIHbHBIX)» OblLTa BEIOpaHa
aBTOpCKas MporpaMMa JIOMOJHUTENHHOTO oOpasoBanus 11-14 et «Xumus st
nro0o03HaTeNnpHBIX» BimacoBoit A. H. (Bmacosa A. H. JlonmonauTenbHas o0liepa3BuBaonias
nporpamma «Xumus A ar6o03HarenbHbx» / A. H. Binacosa // ®T'AY «®oHa HOBBIX (hopm
pasButus oopaszoBanus» — URL: http://kvant86.ru/wp-content/uploads/2021/01/Himiya-dlya-
lyuboznatelnyh- vvodnyj-modul.pdf).

AKTYaJIbHOCTh MPOrpaMMbl

XUMHUYECKOW HayKe OTBOAMTCS 0CO0O€ MECTO B CHCTEME €CTECTBEHHOHAYYHOI'O
oOpa3oBanus. Ee BakHeimas posib B TO3HAHWW 3aKOHOB TIPUPOJIBI, B MaTEPUATbHON KU3HH
00111eCTBa U B PEUICHUH IT100aTBHBIX TPOOJIEM YeI0BEeYeCTBa HEOCIIOpUMA.
B cBsi3u ¢ TeM, 4TO 3a mocienHee JECATUIIETHE COBPEMEHHAs XMMUYECKas HayKa BBINIIA Ha
KayeCTBEHHO HOBBII YPOBEHb, SIBJISSICH OCHOBOM CO3J]aHUs TEXHOJIOTUN 1BaJaTh MEPBOTO BEKa,
MOSIBJISIETCA HEOOXOMMOCTh B pa3paboTKe JTOMOIHUTENbHOM 001eo0pa3oBaTeabHOM



http://kvant86.ru/wp-content/uploads/2021/01/Himiya-dlya-lyuboznatelnyh-
http://kvant86.ru/wp-content/uploads/2021/01/Himiya-dlya-lyuboznatelnyh-

oOmiepa3BUBaloNIel MPOTPaMMBI €CTECTBEHHOHAYYHOM HANpaBIEHHOCTH, KOTOpast OyJeT
OPHUEHTHPOBAHA HA MOBBIIICHNE KOMIIETEHIINI 00y4arouXcsi KAk COBPEMEHHOTO
MOJPACTAIOLIETO TOKOJICHHUS.

JononxuTenpHas o00I1Ie00pa3oBaTenbHas oOIIepa3BUBaOIIas MporpaMmma
€CTeCTBEHHOHAYYHOW HANpaBICHHOCTH « XUMHMSI 1JIs TI0003HATENBbHBIX» IMOCTPOCHA TAKUM
00pa3oM, YTO B €€ OCHOBE JIeXKAT TEOPETUYECKHE OCHOBBI XMMHU U MTPAKTUYECKOE Ha3HAYCHUE
XUMHYECKHX BEIIECTB B COBPEMEHHOW MTOBCEIHEBHOM KU3HU. [IpakTHueckasHanpaBiIeHHOCTh
JTAHHOMW MPOTpaMMBbI IENAeT €€ AaKTyaJIbHOM.

IIpaBunbHas, OepexHas U akKypaTHasi paboTa ¢ XMMHUYECKUMH PEaKTUBAMU — BaXKHOE
yMeHue, Koropoedopmupyercs y 00ydaroluxcs B X0€ BbIIOJIHEHUs 1a00paTOpHBIX U
NPAaKTUYECKUX paboT. DTO BaXKHOETIPAKTHUECKOE YMEHHE HEOOXOIUMO KaKJJOMy COBPEMEHHOMY
YEJIOBEKY.

Oco0eHHOCTh TPOTrPaMMBbI

OTauunemM JaHHOM MPOTPaMMBI SIBJISIETCS TO, YTO B HEHl yemnsercs 00Jblioe BHUMaHUE
IPaKTUYECKOM eATeIbHOCTH 00yUaoIUXCsl, KOTOpasi OCYILIECTBISAETCS C UCIOIb30BaHUEM
COBpPEMEHHON MaTepHaTbHON TEXHHYECKOH 0a30i M MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
texHonoruii (MKT), uro siBisieTcss BaKHBIM B COBPEMEHHOM Ipolecce 00yUYeHHUs .

[TporpamMmMa HampaBiieHa Ha (OPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAY4YHOH KapTHHBI MHpa.
JlaHHas mporpamMMa OpHEHTHPYET Ha JINYHOCTHOE PA3BUTHE Ka)KJOI'0 OOYYaroIIerocs COIJIaCHO
€ro BO3PACTHBIM OCOOCHHOCTSIM.

Anpecatr nmporpaMmsl
[TporpamMma paccunTana Ha oOyuarommxcst B Bo3pacte oT 13 mo 15 ner.

B mporecce peanuzanuu mporpaMMbl YYUTHIBAIOTCS BO3PACTHBIE OCOOEHHOCTH JIETEH.

Bo3pacTHbie 0CO0EHHOCTH 00Yy4YaIOLIUXCH
Obyuarowuecs 13-15 nem.

Cpennuit mKkoasHBINA Bo3pacT (0T 13-15 neT) — nepexoaHslil oT AeTcTBa K IoHOCTH. OH
COBIIAJaeT C 00yUYEHHEMB ILIKOJIE U XapaKTepu3yeTcs IiyOoKoi nepecTpoiikoi Bcero
OpraHusma.

XapakTepHasi 0cCOOEHHOCTh IIOJIPOCTKOBOI'O BO3pacTa — I10JIOBOE CO3PEBAHUE
opranusma. ¥ JAeBOYEK OHO HaYMHAETCsS MPAKTHYECKU C OJAMHHAILATU JIET, Y MaJIbUYUKOB —
HECKOJIbKO mo3ke. [1ojgoBoe co3peBaHne BHOCUTCEPbE3HbIE U3MEHEHHUSI B )KU3Hb peOCHKa,
HapyllaeT BHyTPEHHEE PaBHOBECHE, BHOCUT HOBBIE MEPEKUBAHUS, BIUIET HA
B3aUMOOTHOIIEHHUS MaJIbUUKOB U JICBOYEK.

Crout oOpaTHTh BHHMAaHHE Ha TAaKylO ICHUXOJIOTHYECKYI0 OCOOEHHOCTH JaHHOTO
BO3pacTa, KaKk M30UPaTeNIbHOCTh BHUMAHHMsI. DTO 3HAYUT, YTO OHH OTKIIMKAIOTCSI HA HEOOBIYHbBIE,
3aXBaThIBAIOIINE YPOKH M KJIACCHBIE JIeJIa, a ObICTpas MepeKIF04aeMOCTh BHUMAaHHUsI HE 1aeT
BO3MOXHOCTH COCPEI0TauYNBaTHCS J0JIr0 Ha OJHOM U TOM K€ JIeJIe, OJJHAKO, €CJIH CO3AI0TCs
TPYIHO NPEO0IEeBAEMble U HECTAaHAAPTHBIE CUTYyAIMHU pe0siTa 3aHUMAIOTCA
BHEKJIACCHOM paboTOM ¢ YIOBOJILCTBUEM U JTUTEIHLHOE BPEMSI.
3HaYMMOM 0COOEHHOCTHIO MBIIIUICHUS TOAPOCTKA SBIISIETCS €r0 KPUTHIHOCTh. Y peOeHKa,
KOTOPBIH BCErJa 1 CO BCEM COIVIAIIAIICS, TOSIBISETCS. CBOE MHEHUE, KOTOPOE OH JEMOHCTPUPYET
KaK MOYHO 4allle, 3asBJisis o cebe.

Jletn B 3TOT NepHOJ] CKJIOHHBI K CIIOPAM M BO3Pa)KEHHSIM, CIICTIOE CIIEI0BAaHUE aBTOPUTETY
B3pOCJIOr0 CBOAMTCA3a4acCTyI0 K HyJIIO, POJUTEIN HEJOYMEBAIOT U CUUTAIOT, UTO UX PEOEHOK
MOJBEPraeTcsl Uy>KOMY BJIMSIHUIO U B CEMbSIX HACTYIAaeT KPU3UCHAS CUTyallUs: «BEPXU» HE
MOTYT, @ «HU3bD» HE XOTST MBICIUTh U BECTH CE0sI 10- CTApOMY.

CpenHunii IIKOJIBHBIN BO3pacT — CaMbli OIaronpusATHBIN I TBOPUYECKOTO pa3BUTHA. B aTom
BO3pacCTe y4yalluMCsl HpaBUTCS pelIaTh NpoOIeMHbIe CUTYyallld, HAaXOAUTh CXOJICTBO M Pa3JInyiue,
OTIpeNIeNATh MPUUNHY HcieacTBre. PedsitaM HHTepeCHBI BHEKIIACCHBIE MEPONIPUATHSL, B X0/1€
KOTOPBIX MOXHO BBICKa3aTh CBOE MHEHME UCYkJeHne. CaMoMy pemaTs pooeMy, y4acTBOBaTh B
JUCKYCCHM, OTCTauBaTh U 10KA3bIBATh CBOIO IIPABOTY.



NccenenoBanus BHyTPEHHEr0 MUpa MOJAPOCTKOB MTOKA3bIBAIOT, YTO OJHOW U3 CAMBIX IJIaBHBIX
MOpaJbHBIX MIPOOJIEM CPEIHErO MIKOJIBLHOT'O BO3pACTa SIBISETCS HECOrIaCOBAHHOCTh
yOeXICHUM, HPAaBCTBEHHBIX HACH M TTOHATHH C OCTYIIKaMH, JeHCTBUIMH, MMoBeeHneM. Cuctema
OLICHOYHBIX CYKICHHIA, HPABCTBEHHBIX UeaIOBHEYCTOMUNBA. TpyIHOCTH KU3HEHHOIO TUIaHA,
ceMeliHbIe IPOOJIeMBI, BIUSHUE Jpy3ei MOTYT BBI3BATH y PEOSATCIIOKHOCTH B PA3BUTUHU U
CTAHOBJIEHUU.

B atom Bo3pacte ocoboe 3HaueHne nprodperaeT 4yBcTBeHHAs chepa. CBOM 4yBCTBA
MOJAPOCTKU MOTYT MPOSIBIATH 04eHb OypHO, HHOTAa adPEKTUBHO. DTOT MEPHOJ KU3HHU peOeHKa
MHOT/Ia Ha3bIBAIOT NMEPUOJOM TSHKENIOro kpusuca. [lpusHakamu ero MoryT ObITh YIIPSIMCTBO,
ATOU3M, 3aMKHYTOCTb, YXO/I B C€0s1, BCIBIIIKUTHEBA.

B sTom Bo3pacTe mOAPOCTOK BECbMa MOAPAXKATEIEH. ITO MOXKET IPUBECTH €ro K
OIIMOOYHBIM U Ja’K€aMOpaJbHBIM MPEJACTABICHUSIM U MOCTYIIKAM.

MHorue noapoCTKu, Kak MaJbuUKH, TaK U IEBOYKH, HE KEJIAIOT CBSA3BIBATH CBOIO OyAYyIIYIO
JKU3Hb HE TOJILKO CTPYJIOM B c(hepe MaTepuaIbHOTO MPOU3BOJICTBA, HO U C TPYJAOM BOOOIIIE.
Oco6oe 3HaueHHe AJIs MOAPOCTKA B 3TOM BO3PACTE UMEET BO3MOKHOCTH CAMOBBIPKEHUS U
camopeanuzanuu. O6yyaromumMcs Oy yT HHTEpECHBI TaKUe IIKOJbHBIE U BHEIIKOJIBHEIE JIeTa,
KOTOpBIE CITy’KaT aKTUBHOMY CaMOBBIPXEHHIO TIOJPOCTKOB M YUUTHIBAIOT HX HHTEPECHI.
OO0y4Jaromuxcs MPUBJICKAET BO3MOXHOCTh CAMHM OPTaHU30BBIBATH KJIIACCHBIEC JIeNia, BCTYNaTh B
JIAAJIOT | TOJIUJIOT, TPUHUMATh CAMOCTOSITEIbHbBIE PEIICHMUS.

Jns ycrenrHo# peanu3aliii MporpaMMbl 11eJeco00pa3Ho 0O0beANHEHHE O0YYaIOUINXCs B
y4ueOHbIe TPYNIBIYUCISHHOCTBIO 15 uenoBek.

O6bem nporpammbl: 148 gacos.

@®opma o0yuyeHHsI: OYHASI.

Metoabl 00y4yeHHs:

CroBecHble: Oecenia, U3JI0KEHHE, aHAJIU3 U IPYTOE;

Harnsigaele: moka3 meiaroroM METoI0B M MPUEMOB, BUACOMATEPUaIOB, WILTIOCTPALUN, HAOII0IeHNE
U IpyTo¢;

[IpakTuyeckue: mabopaTopHas paboTa, IPaKTUIECKOE 3aJaHUE U APYTOe;
YacTUIHO-TTIOMCKOBBII;

HMccnenoBaTenbCKHi;

[TpoekTHbIi.

Tun 3aHATHII. KOMOMHUPOBAHHBIN, TEOPETUYECKUN, MPAKTUUECKHA.

®Dopmbl NpoBeeHNs 3aHATHI: Oecena, MHAMBUAYaIbHAS U TPyNIIOBas padbora, 1abopaTopHas
paboTa, IpaKTHYECKOE 3aHITHE, YIKCTIEPUMEHTAIBHOE 33/1aHNEe, CEMHHAPCKOE 3aHITHE, TBOPYECKOE
3aJlaHue, MUHU -TIPOCKT.

Cpox ocBoeHusi nporpamMmsbi: 1 ron

Pesxum 3ansTuii. [To nporpamme ruranupyercs 2 3aHATHs B HEJIEIO 1O 2 aKaJeMUYECKUX dYaca.

Heap u 3a1a4u MPOrpaMMsl

Leap nmporpamMmmbl — pazButue U HopMHUpOBaHHE Y 00YyJAIOMIUXCS HAYYHBIX MPEACTABICHUH O
XUMHH BITIOBCETHEBHOM KM3HH YEJIOBEKA, O MPUPOJIE BEIIECTB U HABBIKOB 0€30MTaCHOTO
IMPOBCACHHA OIIBITOB U SKCIICPUMECHTOB B XUMHYECKOM J'Ia60paTOpI/II/I.

3anaum nporpammbi: O0pa3oBaTesbHble (MPeIMeTHbIE):

[To3HAaKOMHUTH C TpaBUJIAMH TEXHHUKH O€30TMaCHOCTH NpHU paboTe ¢ XUMHUYECKHUMH BEIIECTBAMH,
71a00pPaTOPHON MOCY IO U 000PYIOBAHHUEM;

W3yunTh ¥ Hay4uTh NPUMEHSATH MpaBUia pabOThl ¢ XUMUYECKUMH BELIECTBAMM, XUMHUYECKON
nocyaoi nobopynosanue (MpoOUpPKH, IITATUB, (papPopoBbIe YAIIKH, MUIETKH, IIIATEIH,
XMMHYECKHE CTaKaHbl, BOPOHKH, XUMUYECKHE YCTAaHOBKH H JIp.);

N3yunth OCHOBHBIE MOHATHS B XUMHH, 00 OKPYKAIOIIEM MUpPE, 0 GU3MIECKUX U XUMUYIECKUX
SIBJICHUSIX, OCTPOCHUU U COCTaBE BEILECTB;

W3yanth OCHOBHBIC MpaBWiia pabOTHl C METOIUKOW, HAIPUMEp, pasleeHue CMECH, UCTIONb3Ys
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METO/bI OTCTaNBaHUs, GMWIBTPOBAHMS, BEITIAPUBAHNS,

N3yunth XUMHYECKHE SBICHUS, MPOUCXOASIINE B NPUPOJE, OBITY, IEMOHCTPUPYEMbIE
Ne/1arorom;

Hayuute paboTaTh C BelleCTBaMH, BBIIOJHATH HECIO)KHBIE XMMUYECKHE OIBITHI U
SKCIICPUMCEHTHI.

[IpuBrBaTh OOYYArOIIMMCSI HaBBIKA pa0OTHI C METOJaMU, HEOOXOJIUMBIMHU ISl UCCIACAOBAHUM -
HaOJII0IeHUEM, H3MEPEHUEM, IKCIIEPUMEHTOM, MOHUTOPHHIOM H JP.;

Pa3BuBaTh yMEHHE IPOCKTUPOBATH CBOIO ICATEIBLHOCTH (YUeOHYI0, MCCIIEIOBATENBCKYIO); PAa3BUTh
TBOPUYCCKUEC U KOMMYHHUKATUBHBIC CIIOCOOHOCTH IMKOJIBHUKOB,

Y4uTh npaBUIbHO 0OPMIISITE PE3yIbTaThl pa0OTHI, 3aMHINATH PAOOTHI

JIMYHOCTHBIE:

Pa3BuTh opraHmzaTopcKue CriocOOHOCTH;

Pa3Buth KOMMYHHKAaTUBHBIC HABBIKH, KOJIJICKTUBHU3M;

Pa3Buth OTBCTCTBCHHOCTb, CaMOCTOATCIIbBHOCTh, AUCHUILIMHUPOBAHHOCTD,

Pa3Buth Kp€aTUBHOCTDb, CKIIOHHOCTH K CAMOCTOATCIIbHOMY TBOPUYCCTBY, IIPOCKTHO-
HCCIIEIOBATEIbCKON AESITEIIbHOCTH;

Pa3BuTh HABBIKM CaMOOIIPEICTICHHUS;

Pa3BuUTh HPABCTBEHHO-3TUUECKYIO OPHEHTAIIHIO;

Pa3BuTh HaBBIKM NMO3HABATENHFHOI'O MHTEpECa, WHULIMATHBHOCTH.

MertanpeaMeTHbIe:

HayuuTte nmoHumaTh M NpUHUMATh Y4eOHYIO 3ajauy, chOpMYIHMPOBAHHYIO IEAAroroMm;
Hay‘II/ITB IJIaHUPOBATL CBOU ﬂeﬁCTBHH Ha OTACJIBHBIX JTaliax pa6OTI)I HaJd BBIITOJIHEHUEM
TBOPYECKOTO 3aJaHUs;

HayuuTp OCymecTBIsTh KOHTPOJb, KOPPEKLUHUIO U OLIEHKY Pe3yJbTaTOB CBOEH JESTEIbHOCTH;
HayunuTp moHMMaTh W MPUMEHATH MOITYYEHHYIO MH(OPMAIMIO MPH BBIMOIHEHUU 3aJaHUN.

ConepxaHue IOCTPOEHO  TaKUM O0Opa3oM,  YTO  H3y4YeHHE  BCeX IOCIEAYIOIIHMX TeM
o0ecrneunBaeTcsl 3HAHUSAMH 110 PaHEe U3yYEHHBIM TEMaM.

[IporpamMa 1o3BOJsieT OOYyYAIOLIMMCS  OCYLIECTBJISATH  pa3jidyHble BBl IPOEKTHOU
NesATEIbHOCTH, OLIEHMBaTh CBOM IOTPEOHOCTM M BO3MOXXHOCTHU. M3yueHue Xumuu gaét
BO3MOJKHOCTb IT03HABaTh, U3y4yaTh U NPUMEHATHh 3HAHMUS B KOHKPETHOW >KU3HEHHOM CUTyalluu.
N3yueHne gaHHOM NporpaMMsl O3BOJUT 00YUaAOIUMCS JIy4Ille OPUEHTUPOBATHCS B Pa3IMYHBIX
CUTyalusiX.

TpeOoBaHus K 3HAHUAM M YMEHHUSAM 00y4AOIIUXCH

B xone BBITIONIHEHUST UCCIIEIOBATENBCKON pabOThl MIKOJLHUKHA MPHOOPETAIOT CIIEAYIOIIHE
HAaBBIKH:
BUJICTh MPOOIIEMY;
CaMOCTOATCIIPHO CTaBUTh 3aJa4H,
paboTaTh ¢ IUTEpATYPHBIMU HCTOYHHUKAMU;
IJIaHUPOBATh, YUYUTBIBATh, KOHTPOJIHUPOBATh, OLICHUBATL CBOMO pa60Ty;
OBJIaICBATb HABbIKAMU KOHCTPYKTUBHOI'O O6IIICHI/I$I, YTO BKIIFOYACT: YMCHUEC BBICTYIIATLIICPE
HY6JIPIKOI>'I, CBsA3HO H3JiaraTb CBOU MbICJIU, apTYMCHTHUPOBAHO 'OBOPUTDH, BBICIIYIIUBATDb APYTIUX,
3a/1aBaTh BOMPOCHI IO MPOOIeMaM BBICTYIIJICHHUS.

IInanupyemble pe3y/abTaThbl
JIn4HOCTHBIEC pe3yabTaThl:
pa3BUTHE JIO003HATENBHOCTH U (POPMUpOBAHHE MHTEpeca K M3YUYEHHUIO NPUPOABI METOJaMHU
€CTECTBEHHBIX HayK;
pa3BUTHE WHTEUIEKTYyaJIbHBIX W TBOPUYECKHMX CHOCOOHOCTEH 0OydJarommuxcsi, Jarolux
BO3MOJKHOCTb BBIPAXKaThb CBOE OTHOIIEHHME K OKPYXAIOIIEMy MHUpPY MPUPOJABI Pa3IMYHBIMU
cpeacTBaMu
BOCIIUTAHWE OTBETCTBEHHOI'O OTHOILICHHS K IPHUPOAE, OCO3HAHHUS HEOOXOTUMOCTH COXPaHEHUS



OKpY>KaIoIlIel Cpeasl;

dbopMupoBaHHE MOTHBAIMU JABHEHIIIETO U3yUEHUS TPUPOJIBL.

MeTtanpeameTHble Ppe3yJibTaThl.

OBJIaICHHUE DJIEMEHTAMHU CaMOCTOSITCIbHONW OpraHu3allui yYeOHOU AeSATEIILHOCTH, YTO BKIIOYACT
B ce0s yMEHHS: CTaBUTh IEIW W IUIAHUPOBATH JIMYHYIO YUE€OHYIO JESATeIbHOCTbH;, OIICHHWBATH
COOCTBEHHBIN BKJAl B JEATCIHHOCTH TPYNIBI; MPOBOJHWTH CAaMOOIICHKY YPOBHS JIMYHBIX
Y4eOHBIX IOCTHKCHUM;

OCBOCHHE 3JIEMEHTAPHBIX MPUEMOB HCCIIEOBATEIbCKON AEATENBHOCTH, NTOCTYIHBIX IS JAeTei
MJIQIIET0 MIKOJBLHOTO BO3pacTa: (OPMYyITHUPOBAHWE C TMOMOIIBID YYHTENS IeJIH y4eOHOTo
nccienoBanus (ombiTa, HAONIOJACHUS), COCTABICHUE €Tr0o IulaHa, (UKCHPOBAHUE PE3yJIbTATOB,
HCIIOJIb30BAaHME MTPOCTHIX U3MEPUTEIBHBIX TPUOOPOB, GOPMYITMPOBKA BEIBOJIOB 110 pe3yJibTaTaM
HCCIIEIOBAHUSI;

dhopMupoBaHre NpUEMOB pabOThI ¢ WHPOPMAIMEH, YTO BKJIOYAeT B ceOs YMEHHs: TOWCKa
oTOOpa WCTOYHHKOB WH(MOpMAlMKd B COOTBETCTBHMM C Yy4YeOHOW 3ajayeil; TMOHUMAaHUS
nH()OpMAITHH, TTPEACTABIICHHON B Pa3IMYHON 3HAKOBOW (hOopMe — B BHIIE TAOIHII, AHArpamMM, rpadukos,
PUCYHKOB U T.[I.;

pa3BUTHE KOMMYHUKATUBHBIX YMEHHUH U OBJIAJEHHUE OMBITOM MEXJIMYHOCTHONW KOMMYHUKAIIUH,
KOppPEKTHOE BEJEHHME Iuajora W YydacTue B JHCKYCCHHM; YydyacTHe B paboTe Tpynmbl B
COOTBETCTBUM C 0003HAUYCHHOMN POJIBIO.

IlpeameTHbIE pe3yabTAThI:

6 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe - CPOPMUPOBAHHOCTH MPEACTABICHUN 00 SKOJIOTUU KaK
OJTHOM U3 BaXHEUIINX HAIMPABICHUNW HW3YYECHUS B3aMMOCBSI3EH W B3aUMOJCUCTBHU MEXIY
MPUPOJION U YETOBEKOM, KaK BaXKHEHUIIIEM DIIEMEHTE KyJIbTYPHOTO OIBITA YEIOBEUECTBRA;

6 nozHasamenvbHolU cghepe - YrIyONEHHBIC TPEICTABICHUS O B3aUMOCBS3M MHUpa KHUBOH M
HEXHMBOW MPUPOJBI, MEKIY >KMBBIMU OpraHM3Mamu; 00 W3MEHEHUAX MPHUPOIHOU Cpeabl MO
BO3JICHCTBUEM YEJIOBEKA; OCBOCHHUE 0a30BBbIX €CTECTBCHHOHAYYHBIX 3HAHWM, HEOOXOIUMBIX IS
JNaTbHEHIIETO0 W3YYCHHUS CHUCTEMAaTHYECKUX KypPCOB €CTECTBEHHBIX HayK; (OpPMHUpPOBAHHUE
3JIEMEHTAPHBIX MCCIEA0BATEILCKUX YMEHUM; TPUMEHEHUE MONYUYCHHBIX 3HAHUN U YMEHUM TSI
peIICHUs MPaKTHYECKUX 3a]1ad B MOBCETHEBHOM JKM3HHM; JIJII OCO3HAHHOTO COOJIOCHUS HOPM H
MpaBWJI 0€30MaCHOTO TIOBEJICHUS B PUPOIHON W COLIMO-TIPUPOTHON Cpelie.

[Inanupyemsbie pe3ylbTaTbl BHEYPOUHOU NEATEIBHOCTH KOHKPETHU3UPYIOTCS B paboueit
nporpaMMe W COOTBETCTBYIOT  IUIAHUPYEMBIM  pe3yJibTaTaM  OCBOCHHSI ~ OCHOBHOM
00111€00pa30BaTEIBHOI TPOTrPaMMBI.

3ader pe3ysbTaTOB OCBOCHHS OOYYAIOIIMMHKCS MPOTPAMMblI BHEYPOUHOU NEATEIbHOCTH
Kypca «XuMus ajis 110003HATEIbHBIX" OCYIIECTBISETCS B CIEAYIOMIEM MOPSIKE: - B
COOTBETCTBUU C COJIEPKAHUEM IPOrpaMMbl pa3padOTaH OLCHOYHBIH HHCTPYMEHTApUH - 3aIuTa
MPOEKTa HIJIM W3TOTOBJICHUE NPE3EHTAIMH, C MOMOIIBI KOTOPOTO MPOBOJUTCS ITUAarHOCTHKA
MPOMEXKYTOUYHBIX PE3YyJbTaTOB JOCTH)KCHUS TUIAHUPYEMBIX Pe3yJIbTaTOB MPOTPAMMBI.
[leproaraHOCTh MUArHOCTUKYU - 1 pa3 B ro.

®opMBbI NPOBEACHUS 3aHATHIA:

-9KCIIEPUMEHT, 3alllUTa [IPOeKTa, Oeceaa, COpeBHOBAHNE, AKTUBHBIE U TACCUBHBIE (HACTOJILHBIE)
XUMHUYECKHUE UTPBL.

Bujbl JesiTeIbHOCTH: UTPOBas, I0O3HABATEIbHAS, IPOOIEMHO-LIEHHOCTHOE O0IIEHHE, 10CYTro-
pasBieKaTeIbHasl.

OcHoBHOE coxeps;kaHue Kypca

O3HakoOMJIEHHE ¢ KAOMHETOM XUMHHM, U3y4EHUE MPaBUII TEXHUKH O€30I1aCHOCTH.

XpaHeHHe MaTepHaoB, PEaKTUBOB B XUMUYECKO TabopaTopun. Xumuueckas nocyna.Th Bo Bpemst
paboThI ¢ MpoOUpKaMu, K0JI0AMH, XUMUYECKUMU CTaKaHaMU U Jp.

HarpeBarenbHble mpuOOps! (CIIMPTOBKA, TUINTKA, BOJsSHAs OaHs), moyib3oBaHue nMu. HarpeBanue
U IIPOKaJIMBaHUE.



OunbTpoBaHUE U TEPETOHKA. BhIMapuBaHue W KPUCTAIUTH3ALINS.

OCHOBHBIE MIPHEMBI PAaOOTHI C TBEPABIMH, XHJIKAMHU M Ta3000pa3HBIMU BEIICCTBAMH.
PactBOpEL.

JlaGopatopHbie CrIOCOOBI MOJyYeHUS] HEOPTAaHUYECKUX BEIECTB.

3aHuMaTesbHbIE OMBITHI 10 TeMe: «XUMHUYECKUE PeaKIUH BOKPYT HAC».
3aHuMaTenbHbBIE OIBITHI IO TEME: «XHUMHA B IIpUPOACH.

[IpoekTHas AeATETbHOCTD

TeMaTuyeckoe TJIAHMPOBAHUE

Pasznesnnl nporpamMmel, Koan4yecTBo yacos

TeMa
BBenenue 4
Tema 1. «Xumuueckas mabopaTopusi» 8
Tema 2. «XuMus U miaHeTa 3eMiIs» 18
Tema 3. «BemiecTBa u cMecu» 28
Tema 4. « OCHOBHBIE ITOHITUS XUMUAN) 32
Tema 5. «OCHOBHBIE KIACCHI 24
HEOPTaHWMYECKUX BEIIECTBY
Tema 6. «XuMus B ObITY» 26
Tema 7. «3aHnMaTeabHass XUMUA» 6
3aKkIrUYeHHue 2
Hroro 148




Kaﬂenuapno-TeMaaneCKoe IVIAHUPOBAHUE

Ne Hara Tema ypoxka (pa3zaeJa) IMpakTuyeck | Bcero
ypo HpoBeIeHust asi pabora | 4acoB
Ka ypoKa

Ilnan | ®akr
BBenenue 4 u.

1 [TpaBuia TeXHUKHA 0E30MMACHOCTH. XUMHS — HayKa 1
0 BEUIeCTBax.

2 Mepsl nepBoi NOMOLIY IPU XUMUYECKHUX OKOTaX U Ip.p. 1
OTpaBJICHHUSIX.

3 BemniecTBa BOkpyr Hac Ip.p. 1

4 KpaTkue cBeneHust U3 UCTOPUM Pa3BUTHSA
XUMHUYECKOU HayKu

Tema 1. «XumMunueckas jjadéoparopus» 8 u.

5 [TpaBuna Th npu pabote B kabuHeTe XUMHUH IIp.p. 1

6 3HAKOMCTBO ¢ XUMHUECKOI J1abopaTopueil. IIp.p. 1
Xumnueckas nocyna. Ilpuemsl oOpaleHus ¢ Hew.

7 3HAKOMCTBO C XUMHUECKOI 1abopaTopueil. IIp.p. 1
JlabGopatopubrii miratuB. CrimproBka. [Ipuemsl
oOpalieHus: ¢ HUIMU

8 CrpoeHue 1 cBOICTBa MJIaMEHH (C UCTIOJIb30BaHHEM IIp.p. 1
TEMIIEPAaTypHOTO JaT4uKa U(PPOBOIl 1abopaTOpUn)

9 BoinonHeHre OCHOBHBIX ONepalyii: B3BELIMBaHHE, Ip.p. 3
oTMepHBaHue, GUIBTPOBAHUE, BhINIApUBAHUE,
pacTBOpeHUE, H3MEPEHUE TEMIIEPATYPBI

10 3HAaKOMCTBO C YHHBEpCaJbHOM LppOoBOH IIp.p. 1

nabopaTopueit, €e BO3MOXHOCTSIMH

11 ®u3N4YeCKUe U XUMUYECKUE ABICHUS B IPUPOLE IIp.p. 3

12 [Tpu3Haky XUMUYECKUX PEaKIUi Ip.p. 3

Tema 2. «XuMus u mianera 3emis» 224.
13 CocraB armocdepst 3emmn. Kucnopon kak 1
BOXHCHIIINH KOMIIOHEHT aTMOC(hEpBHI.

14 [Tonydyenune u cobupanue KucIopoaa B IIp.p. 2

71a00pPaTOPHBIX YCIOBUSIX

15 Vriekucnslid ra3 ¥ €ro 3Ha4eHHe IS )KUBOM 1

MIPUPOIBI U YEIIOBEKA.

16 [Toryuenue u coOMpaHue YTIEKUCIIOro Tras3a Ip.p. 2

17 ‘YrapHblii a3, €ero TOKCUYHbIE CBOMCTBA 1

18 Bonopona — «3Be3nHbIi» Ta3 1

19 [Toryuenue m cobupanue BogoOpoaa B JTaOOPaTOPHBIX Ip.p. 2




YCIOBHSIX

20 Bopna. CoiicTBa BOJIbI 2
21 Bona — ynuBepcanbHblif pactBopuress Bemecta 1
pacTBopuMbIe U HepacTBopuMble. [Ipurotosnenne IIp.p.
HAcCTOEB, OTBApOB.
22 Bronornueckn 3Ha4MMBbIE SJIEMEHTA U BELIECTBA Ip.p. |2
23 [Tpomtecc dotocunuTesa. Iporecc apIxanus 2
24 CocTaB 3eMHOI KOpbl. MUHEPaNbl U TOPHBIE TTOPOJIBI. Tp.p 2
25 Kpyroopot BeniecTs B npupojie p.p 1
26 [IpuponHbIe pecypchl M UX XHUMHYECKAs 1
repepaboTKa.
27 XuMmust 1 OKpyXkaromiasi cpefa. XuMHU4IecKoe 1
3arpsi3HEHUE OKPY’Kalomel cpebl
Tema 3. «BemecrBa u cmecu» 30 4.
28 ArperatHble COCTOSIHUS BeniecTBa. AMop(dHbIe [Ip.p. 2
BeIlleCTBa
29 YucTele BelecTBa U CMECH IIp.p. 2
30 CnocoObl paszaeneHus cMecel pU3NUECKUMH Ip.p. 2
Meronamu. Pasnenenue TBeproil cMecH mecka u
JKEJIe3HBIX OTMJIOK ITPY MIOMOIIIA MarHuTa.
31 MeTtoasl pa3aeneHusi cMeceil: OTcTauBaHue, Ip.p. 2
(GbuIBTpPOBaHKE, BHITIAPHUBAHUE
32 MeToapl pa3nenieHus CMEceit: paslieieHue Mpu Ip.p. 2
MIOMOIIH JICTUTETIHLHON BOPOHKH
33 Hentpudyrupoanue u xpomaTtorpadus IIp.p. 2
34 PacTBOopeHHrE KaK (PU3MKO-XMMUYECKUH MPOIECC. lp.p. 2
35 W3meHnenune temneparypsl IpH pacCTBOPEHUH Ip.p. 4
pa3NUYHBIX BemlecTB. M3mMepeHue Temmeparypsl Mpu
MOMOIIM JIaTYMKA TeMIepaTypbl HU(PPOBOI
naboparopuu
36 PacTBOpBI HACBINICHHbIE ¥ HEHACBHIIIEHHBIE. 2
37 [IpuroroBieHre HACBHIIIEHHOTO PAcTBOPa COJIH. Ip.p. 2
38 Kak BbIpacTuTh KpucTamI IIp.p. 4
39 PacTBOpBI C KMCIIOTHBIMU ¥ OCHOBHBIMH IIp.p. 2
cBoiicTtBamMu. MHAMKATOPHI
40 VcnblTanne WHAMKATOpaMHM PacTBOPOB Pa3IUYHBIX Ip.p. 4
BEIIECTB (COJBI, MbUIA, TMMOHHOMN KHCIIOTHI, caxapa,
COJIM U JIp.)
41 Pacrenus — unaukaropsl. Mcnbsiranue IIp.p. 2
WH/IMKaTOPHBIX CBOMCTB COKOB, OTBAPOB OBOIIEH U
($pYyKTOB.
Tema 4. «OcHoBHBbIE MOHATHSI XUMHuI» 30 4.
42 ATtomHO-MonekysipHoe yuenue. M.B. JlomonocoB u 1

ATOMHO-MOJIEKYJISIPHOE YUCHHUE




43

Monekyna. AtoM. XUMHUYECKUNA 3IEMEHT

44 Ctpoenue aToma

45 CTpoeHHne AIeKTPOHHBIX 000JI0YeK aToma.

46 Nsrorosienne MoAenu aromMa XHMMHYECKOTO IIp.p.
aJeMeHTa

47 [Tepuoanueckas cucteMa XUMUYECKUX IJIEMEHTOB
.. Menneneena

48 ITepuonnueckuii 3akon [[.M11. MenaeneeBa B cBeTe
CTPOEHHUS aToMa

49 XWMHWYECKHUE 3IEMEHTHI. FICTOpUM X Ha3BaHHU.
3HAKU XUMHUYECKUX DJIEMEHTOB.

50 Xumudeckue 3neMeHTsl. VicTopun ux Ha3BaHUM. Ip.p.
3HaK1 XUMUYECKHUX 3JIEMEHTOB.

51 XuMu4ecKkue 3MeMeHThl. VICTOpUH WX OTKPBITHI.
3HAKU XUMHYECKUX 3JIEMEHTOB

52 XUMHUYECKHUE IIEMEHTBI. VICTOpUHA X OTKPBITHM.
3HAKU XUMHYECKUX 3JIEMEHTOB

53 3anonaenue nponyckoB B [lepumomudeckoii Tabnuie Ip.p.
xuMudeckux aneMenToB /.M. MenneneeBa

54 BsaumopeiictBust aromoB. BaneHTHOCTB

95 MonexynspHas Gopmyna. CoctaBieHue IIp.p.
MOJIEKYJIIPHBIX (POPMYJT TIO BaJICHTHOCTSIM
XUMHUYECKUX HJIIEMEHTOB

56 IIpocThie U CIIOKHBIE BEIIECTBA

57 OrtHocuTenbHas aToMHast Macca. OTHOCHUTETbHAS
MOJIEKYJIIpHAsl Macca BEIIeCTBa

58 Brruncnenne 0OTHOCUTEIBHON MOJIEKYIISIPHOM Ip.p.
MacCCBhI

59 KonnuectBo BemectBa. Monbs. MonsipHast macca.
MossipHblit 00BEM Tra30B

60 Pemenue 3a1a4q p.p.

Tema 5. «OcHOBHBIE KJIAacChl HEOPraHUYecKux BemecTB» 40 .

61 OCHOBHBIE KJIacChl XMMUYECKUX COECTUHEHMM:
OKCH/Ibl, KUCIIOTBI, IIIEJIOYH U COJTH

62 OCHOBHBIE KJIACChl XUMHYECKUX COEIMHEHHM. [p.p.
Okcuppl.

63 OCHOBHBIE KJIACChl XUMUYECKUX COEAMHEHUH. [p.p.
OcHoBaHus

64 OCHOBHBIE KJIACCBI XUMUYECKUX COEIMHEHUM. Ip.p.
Kucnorst

65 OCHOBHBIE KJIACChl XUMHYECKUX COCIMHEHHM. IIp.p.

Comu




66 OO0mas xapaKTepUCTHKa TPOCTHIX BEIIECTB - Ip.p.
METAJUIOB ¥ HEMETAJIOB. AJUIOTPOIUS

67 Tunel XUMUYECKUX peakuui. Peakuun coequHEeHUs u IIp.p.
paznoKeHusl.

68 Tunel xumMudeckux peakuuil. Peakuuu 3amerneHus: u IIp.p.
obmeHa

69 TunuyHble XUMAYECKHE PEAKIUU OKCHJIOB Ip.p.

70 TunuuHbple XUMUYECKUE PEAKIIUM OCHOBaHUU IIp.p.

71 TunuYHBIE XUMUYECKHE PEAKIIUU KUCIIOT Ip.p.

72 TunuaHbIe XUMUYECKUE PEAKITUU COJIEH Hp.p.

73 CKOpOCTh XMMHMYECKOM peakiuu. Katanuzaropsl u Ip.p.
WHTUOUTOPBI

74 CkopocTh XUMHUUECKOH peaknuu. Karamuzatopsl u Ip.p.
WHTUOUTOPHI

75 Peakuuy ¢ norjomeHueM M BBIIEIECHUEM TEILIOTHI Ip.p.

76 Peakiuy mojmMMepusalyu Ip.p.

77 KauecTBeHHbIE peakiuu Ip.p.

78 KauecTBeHHbIE pEeaKIK Hp.p.

Tema 6. «Xumust B 0b1TY» 20 4.

79 . Ip.p.
Uto Takoe KOppo3us U Kak ¢ Hel 60pOoThCs? P-p

80 IIp.p.
Kaxk o6Hapyxuth GocdaTsl U XJI0pUIBI p-p

81 Kak o6Hapyxuth (QochopHyO KHCIOTYy B Ip.p.
ra3upoOBaHHBIX HAITUTKAX

82 IIp.p.
OO6napysxeHue Oenka B NPOAYKTaX MUTAHUS P-p

83 Ip.p.
OOHnapyxeHHe KpaxMaia B MPOAYKTaxX MUTAHUS

84 IIp.p.
O6HapyxeHHe BUTAaMUHOB p-p

85 Ip.p.
OO6HapyxeHHue BUTaMHUHOB p-p

86 ONBITHI ¢ MOKOIIMMH CpeICTBaMU. [1oueMy MbLIO Ilp.p.
MoeT?

87 OIIBITBI ¢ MOIOIIIUMH cpeacTBamu. [louemy MbITO Ip.p.
Moert?

88 IIp.p.
OuncTKa 0JIeXKbl OT MATEH P-p

89 Ip.p.

Ounctka OICKIbI OT IIATCH




90 OnbIThI ¢ MUIIEBBIMU NpoayKTaMu. Kak oOHapyXHUTh Ip.p.
OeoK, KpaxMai u caxap?
91 OIBITHI ¢ NHILEBLIMH IPOAYKTaMu. Kak 0OHApYKHUTH Ip.p.
Oerok, KpaxMain u caxap?
92 IIp.p.
XUMUs B anITEUKe P
93 IIp.p.
Xumus B aniTeuKe p-p
94 MEI — TO, 4TO MBI equM. benku Ip.p.
9% MBbI — TO, 4TO MBI eauM. Kupbl Ip.p.
96 MBI — TO, YTO MBI €IUM. YTIICBOBI IIp.p.
97 MEI — TO, YTO MBI eJUM. BUTaMHHEI Ip.p.
98 HykiienHOBBIC KUCIIOTHI. BhIIeIeHne pacTUTENBHBIX U Ip.p.
»kuBoTHBIX JTHK.
Tema 7. «3anumartenbHass xumus» 14 .
99 KonebarenbHble peakuuu Ip.p.
100 I{BeTOBBIE TIEPEXO/IBI Ip.p.
101 I{BeTOBBIE TIEPEXO/IBI IIp.p.
101 I{BeTHOE MIIAMSL. IIp.p.
102 I{BeTHOE MIIAMSL. ITp.p.
103 OnbITH ¢ TaXy4UMMH BEIIECTBAMU Ip.p.
104 OnbITH ¢ TaXy4UMMH BEIIECTBAMU Ip.p.
105 3aHUMATEIbHBIE OIBITHI [0 XUMHH: HBIPAIOLICE Ip.p.
W10, MATKOE U0, KPOBH O€3 paHbl U Ip.
107 3aHuUMaTeNbHbIE ONBITHI 10 XUMHMU: BYJIKaH Ha [Ip.p.
cToJe, 1M 03 OTHS U Jp.
109 3aHMMATENbHBIE OMBITHI 0 XUMUHU: XUMUAYECKas Ip.p.
TAaWHOMHNCH U JIP.
111 3aHMMAaTEIbHbIE ONBITHI 10 XUMMHU: pajayra B IIp.p.
MpOOHpPKeE U JIp.
113 3aHMMAaTEeIbHbIE OMBITHI M0 XUMHUH: «(HapaoHOBBI Ilp.p.
3MEn» U JIp.
114 3aHUMAaTENbHBIE OIBITHI 10 XUMHHU TI0 BBIOOPY [p.p.
00y4JaroIuxcs
3akJrrouenne 4 4.
115

HOI{I‘OTOBK& K 3alIUTC IMTPOCKTOB




116 HWToroBoe 3aHATHe. 3alllUTa MPOEKTOB 1

117 HMtorosoe 3aHsTHe. 3alIUTa MPOEKTOB 1

Hrorq 74 148

Conep:xaHue NpPoOrpaMmbl
OcHoBHOe cofiep:kaHue Kypca

e (O3HakOMJICHHE C KaOMHETOM XUMHH, U3YYECHUE MPABHI TEXHUKU
0e30macHOCTH.

e XpaHEeHHE MaTepUaJIOB, PEaKTUBOB B XMMHUYECKOH TabopaTopuu.
Xumnueckas nocyzaa. Tb Bo Bpems paboTsl ¢ npoOupKamu,
KOJI0aMH, XUMHUYECKUMH CTaKaHAMH H JIp.

e HarpesarenbHble npuOOps! (CIUPTOBKA, IUINTKA, BOZASHAs
Oans1), mosnp3oBaHKe UMU. HarpeBanue u npokajguBaHue.

e QwIbTPOBAHME U NEPErOHKA. BhimapuBaHue n KpucTaIM3aLus.

e OcHOBHBIE TPUEMBI paOOTHI C TBEPABIMH, KUIKUMHU U Tra3000pa3HbIMU
BEIIIECTBaAMH.

e PacTBOpHL.

e JlaGoparopHble cIOCOOBI MOJYyYEHUs] HEOPTAaHUYECKUX BEILECTB.

e 3aHMMAaTEJbHBIE OMBITHI MO TeMe: «XHUMHUYECKUE PEaKIMH BOKPYT HACH.

e 3aHMMATEJbHBIE OIBITHI 10 TeME: «XUMUS B MPUPOICH.

e [IpoekTHas neATEIbHOCTh

Pa3znesn 1. BBonnoe 3ansaTne. MHCTPpyKTaXK MO TexHuke Oe3onacHocTuO0opynoBaHue:
WHTEpaKTUBHAs MaHeIb, HOYTOYK.

Teopus: 1eny ¥ 3aa4y HA rofl. 3HAKOMCTBO ¢ IporpaMMoil. MHCTpyKTax MO TEXHUKE
6e3onacHocTu. IIpaBuiianoBeIeHUs HA 3aHATUU U B 00pPa30BaTEIbHOM YUPEKICHUU.
Ilpakmuxa: aHaau3 KOHKPETHBIX CUTYalUH.

Paszgen 2. XuMus M HAII J0M

Tema 2.1 OnbIThI ¢ MOOIIMMU cpeAcTBaMHu. [Touemy MbL10 MOeT?

OOGopynoBaHue: MHTEPAKTHBHAs MAHENb, KOMIIBIOTEP C MOHUTOPOM, Ha00p «FOHBIN XUMHUKY,
CpeACTBAa 3allHUThHI

—paboune nepyaTKH, XauaT, XMMUYECKas MOCy/a, JIOTOK JUIs MPOBEJECHUS ONBITOB, HAOOP
XMMHUYECKHX PEareHTOB.

Teopus: moromue cpeacrsa. CoctaB u cBoicTBa. VX BO3felicTBUE Ha 3arpsi3HUTEINH.
Ilpaxmuxa: nadopatopHas padora «llonydyeHne MbUTbHON OCHOBBI U3 IIEJIOYM M TBEPJOrO KUPA.
HccnenoBanueero cBONCTB»

Tema 2.2 OuucTka ofe:KAbl OT NATEH

OOGopynoBaHue: WHTEPAKTHBHAS ITaHENb, KOMIIBIOTEP C MOHUTOPOM, HA00p «HOHBINH XUMUKY,
CpEACTBa 3allUThI

—pabouue nepyaTky, XajuaT, XUMUYEcKas MOoCy/a, JOTOK JUlsl MPOBEAECHUS OIBITOB, HAOOP
XMMHUYECKHX PEareHTOB.

Teopus: XUMUNCTKA. XMMHUYECKHE BEIIECTBA BBIBOSIIIUE MATHA C OJECKIBI.

Ilpakmuxa: naboparopHas padora «Kak O4MCTUTB OAEKAY OT HoJa M 3EJICHKUY.

Tema 2.3 OnbIThl ¢ NUIEBbIMU NpoaykTamMu. Kak o0HapyxuTh 0ejioK, Kpaxmaia u caxap?




OO6opynoBaHue: WHTEPAKTUBHAS MAaHENb, KOMIBIOTEP C MOHUTOPOM, HaOop «FOHBIN XUMHK,
CpeICTBA 3alIHUTHI

—pabouure nepyaTKy, XajaT, XMMHUYecKas MOoCy/a, JOTOK JUIsl MPOBEACHUS OMBITOB, HAOOp
XUMHUYECKHX PEarcHTOB.

Teopusi: cocTaB MUIIEBBIX TPOIYKTOB. [leHarypanus O0enka. [Touemy TsbKeNble METaJUIbI SITOBHUTHI.
OOHapy>xuBaeM OeJIOK, KpaxMmal u caxap.

Ilpaxmuka: naboparopHas pabora «OMBITEI ¢ OEITKOM, KpaxMaaoM, caxapomy».

Tema 2.4 Xumuyeckasi anredyka

O0opynoBaHMe: WHTEPAKTHBHAS MAHENb, KOMIIBIOTEP ¢ MOHHUTOPOM, Habop «FOHBINH XUMHKY,
CpeICTBa 3alIUTHl — paboune NepyYaTKy, XajaaT, XMMHIecKas ocya, JOTOK JUIsl POBEACHUS
OIIBITOB, Ha60p XUMHUYCCKUX pCarcHTOB.

Teopus: coctaB anteku. JIekapcTBa 1 UX CBOMCTBA.

Ilpaxmuxa: nadoparopHas pabora «KayecTBeHHBIN aHaIH3 JCKAPCTBEHHBIX MPEIAPaTOBY.
Tema 2.5 Ykcyc u cona

OGopynoBaHue: MHTEPAKTUBHAS MaHEIb, KOMIIBIOTEP C MOHUTOPOM, HaOOp «FHOHBINH XUMUK,
CpEICTBA 3alIHUThHI

—paboune nmepyaTky, XajaT, XUMUYECKas I0CyJa, JOTOK JJIs MPOBEACHUS ONBITOB, HAOOp
XHUMHUYECKHX PEarcHTOB.

Teopus: yxcyc u cona. Mcropusi, nonydeHue u npuMeHenue. [Ipaxmuka: nabopaTopHas padora

«OIBITHI C YKCYCOM U KHCIIOTOW.
Tema 2.6 MbI — TO, YTO MbI €INM

OOGopynoBaHue: MHTEPAKTHBHAs IIaHEIb, KOMIIBIOTEP C MOHUTOPOM, HAO0p «HOHBINH XUMUKY,
CpeACTBa 3allUThI

—paboune nepyaTKH, XajuaT, XMMUYECKas 10Cy/a, JIOTOK JUIs MPOBEJEHUS ONBITOB, HAOOP
XMMHUYECKHX PEareHTOB.

Teopus: 6UoNOrMUecK 3HaYUMBble XUMHUYeCcKue BemecTBa. Mx cocras. Ponb u Bpen.
IIpakmuxka: nabopartopHas padota «ONbBITHI C MUIIEBBIMU MPOTYKTaMU.

Pa3zpnen 3. Xumus n niiavera 3emuist

Tema 3.1 Bogopoa u KHCJIOPO

OOGopynoBaHue: MHTEPAKTUBHAs MAHENb, KOMIIBIOTEP C MOHUTOPOM, Ha00p «FOHBIN XUMHUKY,
CpeacTBa 3allUThI

—paboyne mepyaTku, XaiaT, XUMUYECKasi Mocy/a, JOTOK JUIsl MPOBEACHUSI OMBITOB, HAOOP
XUMHUYECKHX PEareHTOB.

Teopus: uctopust OTKPBHITUS BOAOPO U Kuciopoaa. x cBoiicTBa. 3HaueHUe AJisl Hallei

maHeTsl./[pakmuka. naboparopHas padora «[lomydeHne Kucmopoa ¥ BOJOpOIa, U3ydeHHE X
CBOMCTB.
Tema 3.2 ’)KuBasi Boaa. Bona — yHukajbHoe BelllecTBO

OGopynoBaHue: WHTEPAKTHBHAS MMAHENb, KOMIIBIOTEP C MOHUTOPOM, Ha00p «FOHBIN XUMUKY,
CpelcTBa 3alUThI

—palouune nepyaTKy, XajaT, XUMUYECKas MOCyJa, JOTOK JUIsl MPOBEACHUS OINbITOB, HAOOP
XUMUYECKHX PEarcHTOB.

Teopus: Bona u ee cBoicTBa. ArperaTHble cOCTOsIHUSA. PoJib BOAbI B )kuBOM npupoze. Bona
XOPOLIMUPACTBOPUTEIIb.

Ilpaxmuka: nmaboparopras pabota «l3ydeHue CBOWCTB BOIBI.

Tema 3.3 KpyroBopor BeuiecTB B NMpHupojae

Oo0opynoBaHue: MHTEPAKTUBHAS MTAHENIb, KOMIIBIOTEP C MOHUTOPOM. Teopusi: 3HaUEHHE

KpyroBOpoTa BeLIeCTB B mpupoje. Buabl kpyroBoporoB./Ilpakmuka.: ceMunap «M3ydenue

KpyroBopoTa BOJbI B IIPHUPOIALCH.
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Tema 3.4 Ilpouecc dorocunte3a. I[lpouece apixanus

OO0opynoBaHMe: WHTEPAKTUBHAS MAaHEIb, KOMIIBIOTEP C MOHHUTOPOM.

Teopus: posib pacTeHUH B )kuBOU npupoje. Kucinopon u yriaexkucnslii ras. [Iponiecc Abixanus u
dboTocuHTesa.

Ilpaxmuxa: npaktiyeckas padora «M3yuenue mporiecca GOTOCHHTE3a Y PACTCHHINN.

Tema 3.5. Buosornyecku 3Ha4YUMbI€e 3J1eMEHTHI U BenlecTBa O0opy10BaHMe: MHTEPAKTHUBHAS

MMaHCJIb, KOMIIBIOTCP C MOHHTOPOM.

Teopusa: BaxkHeHIIME JUIS JKUBBIX OPraHU3MOB MaKpoO- U MHUKpOdJieMeHThl. X crocoOHOCTD
CBA3BIBATHCSA C I[pyrI/IMI/I QJICMCHTAMU C OGpaSOBaHI/IeM CJIOKHBIX BCHICCTB.

Ilpaxkmuxa: npakTHyecKkas paboTa «bHOJOrHUECKH 3HAYUMBIC 3JIEMEHTHI M BEIICCTBAY.
Paznea 4. UToroBoe 3aHsiTue

Oo6opynoBanue: pedeKCHBHAs KapTa, JUCT MHIUBHIYaIbHBIX IOCTHXKCHHH OOYYarOmIerocs.
Ilpakmuxa: camoonieHka oOydvarorierocs. [IpoBeeHne MeponpusaThs «Y TUBUTEIbHAS XUMUS.

YcaoBusi peaju3anuy NpOrpamMmbl
Peanu3anus 10NOJHUTEIbHON 00IIe00pa3oBaTenbHON 00IIepa3BUBAIOILECH IPOrpaMMBI
€CTEeCTBEHHOHAY4YHOM HaIIPaBJIEHHOCTH « XUMHMsI JUIsl JII0003HATEIbHBIX» MPEIoaraeT Haluuue:
noMerieHus «Xumudeckas jaboparopus neHtpa «Touka poctay;
paboyero MecTo IeJarora, OCHalleHHOTO MEPCOHAILHBIM KOMIIBIOTEPOM HIIM HOYTOYKOM C
YCTaHOBJICHHBIM JINIIEH3UOHHBIM IPOrpaMMHBIM obecnieuennem; MOV, skpana
HE00X0ANMOro 00OpyAOBaHUS U XMMHUECKHX PEAKTUBOB JAJISl IPOBEACHUS 3KCIIEPUMEHTAIbHBIX
3aJa4, MOJy4YEHHOI0 B PAMKax pealiM3allui HaAllMOHAIBHOIO IIpoekTa «O0pa3oBaHue»;
HaIJISIHBIX T0OCOOUH, MaTepUalIbHBIX TEXHUYECKUX CPEJICTB 00yUeHHs, AMJAKTHUECKUX MaTepHajIoB
KTeMaM;
COBPEMEHHBIX MaTEPUATbHBIX TEXHUUECKUX CPEACTB 00yUEHHUS;
pabounx MecT o0ydaromuxcs (CTOJbI U CTYJbsl YYEHHUYECKHE),
pacxomHbIX MarepuaioB (Oymara, KapaHIalld, Py4YKH)

[Tpunnumnel paboThI:

NPUHIMIT BOCHHUTHIBAIOIIETO OOyUeHHUS;

HNPUHLUI HAyYHOCTH;

NPUHLUI CBSI3U O0Y4EHHsI C MPAKTUKOM;

HPUHLUI CUCTEMAaTUYHOCTH M IOCIIEI0BAaTEIbHOCTH;
NPUHLUI JOCTYITHOCTH;

NPUHLUI HATJISJHOCTH;

HPUHIMII CO3HATEIBHOCTH U AKTUBHOCTH;

HPUHIMI [TPOYHOCTH.

KaapoBoe olecneyeHne mporpamMmbl

[TporpaMmmy MOXKET peaTu30BBIBATH MEArOT AOMOIHUTEIIEHOTO 00pa30BaHusl, HMEIOIIUN
BBICIIIEE TTeIarorudeckoe 00pa3oBaHue MO MPeaAMETY, 00anarnui mpodeccuoHaIbHBIMU
KOMIICTCHIUAMHU YUUTCIIA XUMUU, HpOIHeI[IHI/Iﬁ KYPChI TOBBILICHU KBa.HI/I(i)I/IKaHI/II/I 110 pa60Te C
obopynoBaHueM 1eHTPOB «Todka pocTay ecTeCTBEHHO-HAYYHOW U TEXHOJIOTHYECKON
HAIIPaBJIEHHOCTEH.

MarepunanbHO-TeXHHYeCKOe o0ecrnedeHue
3aHaTusa IMPOBOJATCA B XUMHYECKOH na6opaT0pHH LOCHTpa «Touka pocTa» C IPUMCHCHUEM
obopymoBanus 1eHTpa «Touka pocTtay



MeTtonnueckue

PEKOMCHIAUAM 110

Nen/m | HammeHoBaHHE OCHOBHOTO OOOpYIOBAHHS basa IPHOOPETCHHIO
YUPCKICHA CpelcTB 00yueHHs
Y BOCIIUTAHUSB
LeJISIX CO3/IaHUs
HOBBIXMECT
1 | JJaboparopHsIii cTon 2 1
2 | Cron yunrenbckuii 1
3 Kpecno nna npenogaBarens 1
4 | Ulxad nns mpubopos 1ab0OpaTOpHbIH 5 1
5 | Mxad s XUMUYECKUX PEaKTUBOB 1 1
6 | llxad BBITSKHOH XUMHUYECKHMI 1 1
7 | Jocka mkonbHas 1
[xa¢ g KOUIEKIUN U JUAAKTUYECKIX
8 MaTepHaIOB !
g | HoyrOyk 1 1
10 | MHOroQyHKIHMOHAIBHOE YCTPOKCTBO 1 1
11 | Hunerkxn 15 15
12 | Yamxa [erpu 3
13 | XuMuueckas nocyaa (KOMILIEKT) 1
14 | Becsl Mmexanndeckue 1
15 | Jlyma nabopatopnas 6 8
16 Sg;;[;:ma 3alUThl — pabodyne NepyaTKy, 15
17 | ITatB n1abopaTOpHbIA XUMUYECKUM 8 15
18 | bans xomMOuHupoBaHHas nabopaTopHast 1 15
19 | Jocka nns cymku nocy bl 2
20 | Habop XuMHUYECKUX PEAKTUBOB 1 1
21 | Crynka ¢ mectukom 15 15
22 | JIoTOK 11 MpOBEAEHHS OIIBITOB 10
93 HaGop peaktnBoB st npoBeaenust [ MA 1 1
Habop oGopynoBanus jyisi poBeICHUS
24 | ruA 3 3
[{udposas naboparopusi yHUBEpCalbHAS
25 | SMART-lab 1




@DopMBbI ATTECTATUHA

Bpemsa
p Lenrs npoBenenus Dopmbl
POBEICHUSI
KOHTPOJIS
Texymuii KOHTPOJIb
Onpenenenye CTENeHU OCBOESHUS 00yUJaIOIUMHUCS
B Teuernue Beero yue6HOro MaTepuana. OnpeieseHle roTOBHOCTH
yuebnoro rona BOCIIPHATHIO HOBOTO MaTepHana. I1oBbIIeHne
(B KOHIIE OTBETCTBEHHOCTH M 3aMHTEPECOBAHHOCTH B
pa3zena) 00yueHuH. BeisiBieHne 06y4arommxcs Ipakriyeckas
OTCTAIONIMX M ONEPEKAIOIINX 00ydeHHE. pabora
[TpomexxyTounas
aTTecTaIys
B KOHIIE [IEDBOrO OrnpezieyieHre CTETICHU YCBOCHUS 00 YIarOIITMMUCS
P ydeOHOoro Matepuana. OnpeaeseHne pe3yabTaToB TBopueckas
y4eOHOTO To/1a
00y4YCHUS. pabota
Urorosas
aTTecTaIys
B koHIe
yueOHOro roja
(0Gy4ers Mo Omnpenenenue pe3yabTaTOB 00yUCHHS. TBopueckas
Y pabora
nporpamme)

PCBYJ'II)T&TOM YCIICHIHOTO OCBOCHUSA HNPOrpaMMbl ABJIACTCA YYaCTUC B KOHKYpCax pPas3jivmdHOIO
YpPOBHA, OCBOCHUC O6y‘IaIOH_II/IMI/IC$I 3HaHUU U YMeHHﬁ, 3AJIOKCHHBIX B IIpOTrpaMMe.

dopmbl aTTECTAllMU LIS ONMPEACTICHUsS] PE3YJbTATUBHOCTH OCBOCHHUS MPOTPAMMbI TBOPYECKas
pabora.

Texymuii KOHTPOJIb NPOBOJUTCSA MOCIE U3YYEHUS KaX10i TeMbl 1 BHOCUTCS B
MOHUTOPHUHIOBYIO KapTy. DopmanpoBeneHus: IpakTuyeckas pabora.

Wrorosas arrecrauusi npoBoautcs B Gopme TBopueckoi paboTbl (Meponpusitue
«Y IUBUTENbHAS XUMUAN).

OIIeHO‘leIe MaTepuaJbl

Criennukanus neaarorn4eckiux U3MEPUTEIbHBIX MAaTEPHUAIOB 110 JOTOJTHUTEILHOM
006111e00pa30BaTeIbHON O0IIepa3BUBAIOIIECH MPOTPpaMMe « XUMHMS IS TI0003HATEIbHBIX).
Ienpb — onpeaencHue ypoBHS (CTEMEHH) TOCTHKEHUS IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS
JIOTIOJTHUTEIBHOM 00111e00pa30oBaTeIbHOM 00IIepa3BUBAIOIICH MTPOrpaMMBbl « XUMHUS IS
JIF0003HATENBHBIXY.

®dopMbl OTCIICKUBAHUS U (UKCALMU 00pa30BaTEIbHBIX PE3yJIbTaTOB:
1. THoprdonuo oOyuaromerocs;
2. Buneo- u ¢oromarepuan (Meponpusitie «YIUBUTEIbHAS XUMHUSD»)
3. Ilemarormueckoe HaOIIOIEHHE.
MoOHHTOPHHT 00pa30BaTEIbHBIX PE3YJIBTATOB C B0 HEMPEPHIBHOTO OTCIIC)KUBAHUS

COCTOAHMUA 06pa3OBaTeJ'IBHOFO nmponecca, BBISBJICHUC YPOBHS Pa3BUTUSA CHOCO6HOCTCI71,
JIMYHOCTHBIX Ka4d€CTB 06yqafonmxc;m HUX COOTBCTCTBUA IMTPOTHO3UPYCMbBIM pE3yJibTaTaM



MIPOTrpaMMbl IPOBOJUTCS MO CACAYIOIMINM KPUTEPHUSIM.
Kputepun oneHku ypoBHSI TEOPETHUECKOH MOATOTOBKHU:

e BBICOKHHU ypPOBEHb — O0yHAIOIIHUIICSA OCBOMII MMPAKTUYECKU BECh 00BEM
3HaHuil 100-80%, mperycMOTPEHHBIX IPOrpaMMOii 38 KOHKPETHBIN EPUOT;
CHelHaibHble TEPMHUHBI YIIOTPEOISIETOCO3HAHHO U B TIOJITHOM COOTBETCTBUU
C UX COJEpKaHHEM;

e CpemHUH YpOoBEHb — y oOydaromierocss 00bEM YCBOCHHBIX 3HAHHMA
cocrapisieT 70-50%; couetaeTcnenuanbHyO0 TEPMUHOJIOTHIO C OBITOBOI;

e HU3KHMI ypoBeHb — OOydaromuiics opnaaen meHee yeM 50% oObéma
3HaHHUHU, MPETYCMOTPEHHBIXIIPOTPAMMOii; peOEHOK, KaK MpaBuiIo, n3oeraet
yHnoTpeOisaTh CrieHalbHbIe TEPMUHBI.

Kpurepun oLeHKH YpOBHSI NPAKTUYECKOH MOJITOTOBKH:

e  BBICOKHH YpOBeHB — oOy4aromuiics oiazaen Ha 100-80% ymeHusiMu 1 HaBbIKaMU,
IpeayCMOTPEHHBIMUIIPOTPAMMOM 3a KOHKPETHBII nepuoi; paboTaer ¢
000pyIOBaHHEM CaMOCTOATENBHO, HE UCIBITHIBAET OCOOBIX TPYIHOCTEH;
BBITIOJIHSIET MPAKTHYECKUE 3aIaHHsI C SJIEMEHTaMH TBOPUYECTBA;

e CpeaHuil ypoBeHb — Yy oOy4aromierocsi 00b€M yCBOCHHBIX YMEHUN U HABBIKOB
cocrasirzer 70-50%;
paboTaer ¢ 060pyIJOBaHHEM C TMOMOIIBIO TIearora; B OCHOBHOM, BBITIOJIHSET 3aaHus
Ha OCHOBE 00pa3ia;

e HHU3KUH ypoBeHb - oOydaromuiica oBnazesn MeHee yeM 50%, mpeaycMOTpPEeHHBIX
YMEHHMHA U HaBBIKOB;

e 00yYarOILIHIACS UCIBITHIBACT CEPbEZHBIC 3aTPyIHEHUsI IPU padoTe ¢
o0opynoBaHNEM; 00YUAIOIIHIICS BCOCTOSIHUU BBITIOJIHSTH JIUIIb MPOCTEHIITNE
MpaKkTUYECKHE 3aJaHus Tiearora.

[Ipu oOyuenun mo mporpamme 0oOydaromuecs: MOCTOSHHO CONPHUKAcarTcs co chepoit
CTaHOBJICHUS JIMYHOCTH(BBIOOP 1IN, TIOCTHIKEHHE yCTIeXa, CTPEMIICHHE HAUTH TOHUMAaHUE C
POBECHHUKAMH, B3POCIIBIMH, YIyYIIICHHEB3aNMOOTHOIIICHUN C POJUTEISIMH, N3KUBAHUE
MOJIPOCTKOBBIX KOMIUIEKCOB HEMOIHOLUEHHOCTH ). OCHOBHBIN MPUHLIMI KOHTPOJIS —
CpaBHEHHUE Pe3yJIbTATOB 00y4aIOIIErocs C €ro COOCTBEHHBIMHU, NMPEAbITYIIUMU
pe3yJibTaTaMU OT TEMBI K TEME, OT I'0/1a K Toy.

MeTtoauyeckue MaTepHaJIbl
®opma 00yuenus — ounasd. DopMbl MpoBeIeHUS 3aHATHIA:
VY4eOHble 3aHATHS — MPOBEJICHUE Y4eOHO-TTO3HABATEIILHON M HMCCIIEI0BATEIbCKOM
JesTeNIbHOCTH. VIHTEepaKTUBHBIE 3aHATUS — IPOBECHUE J1a0OpaTOPHBIX padoT it
MPAKTUYECKOr0 U3YUYEHHS POrPAMMBI.

[lenarorndyeckre TEXHOJIOTHH, B OpPTaHU3AIMKA O0pa30BaTEIBHOTO IpoIecca

Peanuzanus nporpaMmbl IpEAyCMATPUBACT UCIIOJIB30BAHUC B O6pa3OBaTeJ'IBHOM mnponecce
CICAYIIMUXNICaAarorn4cCKux TEeXHOJIOTHUH:

1. TexHosorus rpynmnoBoro oOyudeHus;

2. TexHOM0rHs KOJIEKTHUBHOIO B3aHM006y‘ICHI/Iﬂ;
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TexHomOTHS pa3BUBAIOIIETO O0YUYEHUS;
TexHonorus npoOIEMHOTO OO0yUYEHHUS;
TexHOmOrNs MCCIEN0BATENBCKON NEATEIBHOCTH;
TexHonorus MpOEeKTHON JeATENbHOCTH;

TexHonorus KOJIEKTUBHON TBOPUYECKOW AESTENbHOCTH;
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3n0poBbhecOeperarnre TeXHOJIOT Y.

AJITOPUTM yUeOHOT 0 3aAHATHUSA.
['maBHasg MeToaMyeckas elb y4eOHOTO 3aHATHS IPU CHCTEMHOM OOYyYeHHMH —CO3JaHHEe YCIOBUH
JUIsl TIPOSIBJICHUSI TBOPUECKOM, MO3HABATEIbHOM aKkTUBHOCTH oOy4daroniuxcs. Ha 3anarusx
peraeTcsi OJHOBPEMEHHO HECKOJIBKO 3aJ1ay — [IOBTOPEHUE MIPOMIEHHOr0 MaTepuaia,
00BsICHEHHE HOBOT'O MaTepualia, 3aKperuieHue MoJy4eHHbIX 3HaHUN U yMeHH. Pemenue 3tux
3aJa4 UCIOJIb3YeTCs Ha OCHOBE HAKOIUICHUs MO3HABATENIbHBIX CIIOCOOHOCTEH M HampaBiIeHbl HA
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH 00yUYarOImIMXCs.
TpebGoBaHMs COBPEMEHHOT0 y4eOHOTO 3aHATHS:
Yerkas GpopMyIHpOBKa TEMBI, LIETH, 3aa4H 3aHATHUS;
3aHsATHE TODKHO OBITH MPOOJEMHBIM M Pa3BHUBAIOIINM;
BriBon nemarot camu 00ydarommecs;
VYuyeT ypoBHS U BOBMOKHOCTEH 00y4aronIuxcs, HACTPOCHUS 1€TEH;
[InanupoBaHue 06paTHOM CBA3H;
JoOpslii HacTpoOii Bcero yueOHOTro 3aHSATHS.

CTpyKTypa 3aHATHUS:

OpraHu3alluOHHBIH MOMEHT.

BBenenue B npobieMy 3aHATUS (ONpeAeieHHe 1IeIH, akTUBU3aIusi U MOCTaHOBKA
IIO3HAaBaTEJIbHBIX 3ajay).

N3ydenune HoBoro marepuana (6ecena, HaOJIOAEHHE, NIPE3EHTALUS, HCCIIEI0BAHUE).
ITocTaHOBKa MPOOIEMBI.

[TpakTnueckas pabora.

O06o00mieHne 3aHATHS.

[Tonsenenue UTOroB paboTHI.

B npouecce npoBeneHust y4eOHOTO 3aHATHSI UCIOJB3YIOTCS TUAAKTUUECKHE MaTepHabl:
Pa3narounsie mMaTepuansl;

3agaHus, ynpaKHEHUs,

IIpe3enTanuu.

Cnucok juTeparypbl

Chucok JINTCPATYpPhl IJIAd rIeJarora

Epsirun JI. I1. MeTonuka pemenus 3aaa4 1o XUMHH | yaeOHoe mocoOue 1i1sl CTYI€HTOB Te/I.

uH-TOB 1o6mou. u xuM. crier. / /1. I1. Epeirun, E. A. llumkuH. — MockBa : [IpocBemienue,
1989. - 176 c.

Kyspmenko H. E. Xumus. JlJ1s1 IKOJIBHUKOB CTAPIIMX KJIACCOB M MOCTYMNAOIINX B BY3bI :
yueonoe nmocodbue / H. E. Ky3pmenko, B. B. Epemun, B. A. ITonikoB. — MockBa U31-Bo
MI'Y, 2008. — 480 c. —ISBN 978-5-211-05357-1.

Pymsutuc I'. E., Xumus. 10 knacce: opraHnyeckas XUMusi: y4eOHUK 1S
0011e00pa3oBaTeNbHBIX OpPraHU3alnil ¢ IPUIOKEHUEM Ha AIeKTpoHHOM Hocutene (DVD) /
I'. E. Pymsutuc, ®@. I'. ®enpaman. —Mocksa: [Ipocsemenue, 2014. — 224 c.: wi. — ISBN 978-
5-09-028570-4.



Pymsutuc I'. E., Xumus. 8 knacc: HeopraHudecKkass XUMUS : YIeOHUK IS
00111e00pa30oBaTEIbHBIX OPTaHU3aNN C MPUIIOKECHUEM Ha 3J1eKTpoHHOM Hocutene (DVD) /T,
E. Pynsuruc, ®. I'. ®enpaman. — 4-e uzn. — Mocksa : [Ipocsemienue, 2016. — 207 c.: ui. —
ISBN 978-5-09-037746-1.

Pymsutuc I'. E., Xumnus. 9 knacc: Heopranndeckas xumus. Opranndeckas XUMHUS : yIeOHUK

JUTst 00111e00pa30BaTEILHBIX OPraHU3AIN C MPUIOKEHUEM Ha 3IeKTpoHHOM HocuTene (DVD) /
I'. E. Pymsutuc, ®@. I'. ®enbaman. — 3-e uzn. — Mockaa: [Ipocsemenue, 2017. — 208 c.: ui. —

ISBN 978-5-09-046534-2.

Pymsutuc I'. E., Xumusa. OcHoBBI 00mel xumuu. 11 knace: yaeOHUK 115t
0011e00pa30BaTEIbHBIX OPraHU3alNil ¢ MPUIOKEHHEM Ha 3j1ekTpoHHOM Hocutene (DVD):
6azoBeiii yposeHb / I'. E. Pymsutuc, ®@.I'. ®enbaman. — 14-e u3a. — Mocksa: [Ipocsemienue,
2012. - 159 c.: mi. — ISBN 978-5-09-026562-1.

Crnucok TuTepaTypsl Ul 00yJaromnXcst

3aHMMaTeNbHBIC OMBITHI [0 XUMHH : yueOHO-MeTonuueckoe nocodue / O. JI-C. Kennupan, A.
H. Caas,A.C. Xeprek.— Ku3bur, 2019. — 105c¢.

Kyssmenko H. E. Xumus. [ HIKOJIBHUKOB CTApIIUX KIaccoB : yueoHoe mocodue / H. E.
Ky3smenko, B.B. Epemun, B. A. TTonkos. — Mocksa : 31-80 MI'Y, 2008. — 480 c. — ISBN
978-5-211-05357-1.

CHucoK MHTEpPHET-PECYPCOB

Brnacosa A. H. JlononHuTenpHas o0iepa3BUBaOIIast IporpaMmmMa « XuMus JUIst
mobo3HarenbHbix» / A. H.Bacosa // ®T'AY «®oHa HOBBIX (OPM pa3BUTHS 00pa30BaHUSI» —
URL.: http://kvant86.ru/wp- content/uploads/2021/01/Himiya-dlya-lyuboznatelnyh-vvodnyj-
modul.pdf.

MamnyiinoB A. B. OcHOBBI XUMUH : UHTEpHET-yueOHuK / A. B. Manyiinos, B. W.
Ponuonos // HoBocubupckuii rocynapctBennsiii yausepcuret. — 2001. — URL:
http://www.hemi.nsu.ru(naraoopamenus: 30.10.2022).

Heoprannueckas xumus. Buneoonsite // Enunast kKoyutekims nupoBeix 00pa3oBaTeIbHbIX
pecypcos : [caiir]. — 2006. — URL: http://school-collection.edu.ru/catalog/rubr/eb17b17a-
6bcc-01ab-0e3a- alcd26d56d67(nara obpamenus: 30.10.2022).

Opraanueckasi XxuMusi. BuaeoonsITe /I Enunas xoiuiexius M pPOBBIX 00pa30BaTEILHBIX
pecypcos : [caiir]. — 2006. — URL: http://school-collection.edu.ru/catalog/rubr/528b6fb1-
98e4-9a27-5ael- 2f785b646a4 1 (nara odparenus: 30.10.2022).


http://kvant86.ru/wp-
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-

